The function of Notch1 signaling was increased in parallel with neurogenesis in rat hippocampus after chronic fluoxetine administration.
Chronic fluoxetine administration can increase neurogenesis in the adult hippocampus, but the molecular mechanisms remain unclear. The Notch1 signaling pathway is expressed highly in the hippocampus and could be a target for diverse environmental modulators of adult neurogenesis. This prompted us to investigate whether the effect of fluoxetine on hippocampal neurogenesis involves Notch1 signaling. In this study, the function of Notch1 signaling was investigated by real time polymerase chain reaction (PCR) and Western blot at different time points (14 d or 28 d) after fluoxetine administration. Simultaneously, hippocampal neurogenesis was determined by assessing cell proliferation, survival and differentiation. mRNA and protein expression of Notch1 signaling components (including Jag1, NICD, Hes1 and Hes5) in the hippocampus increased after fluoxetine administration, accompanied by cell proliferation and survival. These results indicate that chronic fluoxetine administration activates Notch1 signaling in the hippocampus, and the up-regulation of the Notch1 pathway brought about by chronic fluoxetine administration might partly contribute to increased neurogenesis in hippocampus. The findings may provide new insights into the regulatory mechanisms of neurogenesis induced by fluoxetine.